the maternal blood before and after its passage through the gravid uterus as well as similar studies on the arterial and venous blood of the fetus have contributed notably to our knowledge of prenatal metabolism and of placental transmission. Evidence is accumulating daily to indicate that the placenta is a complex selective filter which determines what substances shall cross its threshold. Of 73 substances examined by Kehrer (5) in 1907, 43 were found to pass through the placenta. This list has been subsequently amplified as is shown by the compilations of Grulee and Bonar (4), Dogliotti (3) , and others. Much of the earlier work was done on the lower animals. In the human species, because of obvious restrictions, such studies have been more limited, being confined almost exclusively to observations made at the time of delivery.
Reference will be made only to several of the more recent publications of special interest. In these the -reader may find a fairly comprehensive bibliography which need not be duplicated here.
The exchange of lipids in the umbilical circulation at birth has been recently described by Boyd and Wilson (2) . There seems to be general agreement, as expressed by the citations of Naeslund (8), Nevinny (9), Levy-Solal et al. (7) , and others, that the concentration of proteins in the maternal circulation is greater than that of the newborn child. Moreover, Naeslund found the protein concentration to be inversely proportional to the water content of the blood. LevySolal et al. discovered that fetal blood contains a proportionately greater amount of albumin over globulin than does the maternal blood. On the basis of studies on rabbits and dogs, Bickenbach and Rupp (1) concluded that peptides do not pass through the placenta, and that albumin must first be broken down by placental ferments to amino acids, before passing through. According to Slemons (11) and Bickenbach and Rupp there is, therefore, no need of assuming that the placenta synthesizes proteins for the fetus. Plass and Matthew (10) and Naeslund (8) Collection of blood. Blood samples were withdrawn without stasis from a cubital vein of the mother, potassium citrate being used as an anticoagulant. In the 40 cases, the samples were almost equally divided between those collected just prior to actual parturition, during parturition, and immediately following parturition. In no instance did more than 6 minutes elapse between the time of collecting the maternal and the fetal blood. Postpartum blood samples were not taken in cases in which a profuse hemorrhage followed the delivery of the child. Almost immediately after the birth of the child, the umbilical cord was severed, and the blood which spurted from one of the umbilical arteries was saved for analysis. Blood from the umbilical vein was likewise promptly obtained from the maternal end of the severed cord.
Analyses. Hematocrit (6), using vital red, found an increase both in the blood and plasma volumes during pregnancy. This fact must be taken into account in the explanation of the apparent anemia.
The relatively high hematocrit of the fetal blood is in accord with the generally known polycythemia of the newborn. The greater volume of erythrocytes in the fetal arterial blood as opposed to that in the fetal venous blood speaks for the withdrawal of fluid from the blood during its passage through the fetus, and the subsequent addition of water by the passage of blood through the placenta. That this interpretation may well apply is suggested by the observation of Naeslund that the venous and arterial blood of the umbilical circulation-contains 92.1 per cent and 91.9 per cent of water respectively. Our findings with reference to the amino acids are in general accord with those of Slemons (11), Plass and Matthew (10) , and Naeslund (8) . The excess of amino acids in the fetal circulation over that in the maternal circulation would suggest absorption or fixation of these acids by the fetus in a manner similar to that described by Van Slyke. This worker. observed that amino acids after being injected into the circulation are taken up by the tissues until they contain about 10 times as much amino acid as the plasma.
The nonprotein nitrogen bodies were found to be almost equally represented in the venous and arterial circulation of the fetus as well as in the venous circulation of the mother. This close relationship is hardly incidental, for as waste products they can be expected to diffuse readily through the fetal tissues as well as through the placenta. The slight, though detectable, excess of nonprotein nitrogen in the fetal circulation over that in the maternal circulation may possibly be explained on the basis of a more active metabolism.
The concentration of the maternal plasma proteins is noted to be definitely higher than that of the fetus, this observation confirming that of Naeslund (8) , Nevinny (9), and Levy-Solal et al. (7) . This certainly speaks against any free, passage of protein through the placental barrier. Our findings show a perceptible excess of plasma proteins in favor of the circulation of the umbilical vein over that of the umbilical arteries, the mean values being 5.89 grams per cent versus 5.59 grams per cent, respectively. Naeslund and Nevinny, in contradistinction, found more protein in the umbilical arterial circulation. It must be admitted, however, that in our series of 40 cases, 11 showed a slightly higher value in the arterial than in the venous blood. The same relationship, with reference to the concentrations of the total plasma proteins in the circulations of the mother, the umbilical vein, and the umbilical artery, is noted to apply to their respective concentrations of albumin and globulin. The globulin values were determined by subtracting the albumins from the total proteins. Hence the correction or variation factors of the globulins are dependent on those of the albumins and total proteins. The albumin:globulin ratios of the circulation of the umbilical vessels would indicate that the plasma of the fetus is richer in albumin than is that of the mother.
SUMMARY
Generalizations concerning the passage of substances through the placenta are hazardous without reference to a consideration of specific substances. The evidence would indicate that the placenta is teleologically sensitive in its selection of substances to be added to or withdrawn from the fetal circulation. The nonprotein nitrogen bodies apparently pass through the placenta in either direction according to the rules of simple diffusion. The small size of the amino acid molecules will permit of their passage to the fetus where they are retained in excess. The large molecules of the albumins and globulins do not seem to pass through the placenta to the fetus, and it is assumed that these are synthesized from the amino acids by the fetal tissues. In the interpretations of variations in the relative amounts of substances found in the circulation on either side of the placenta, and between the venous and arterial circulations of the fetus, one must remember to distinguish between the matter of absolute quantity and of concentration of these substances. The significant phenomena associated with water metabolism and content of the blood must always be regarded in the explanation of results.
